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1/^ (57) Abstract; A method of producing reinforced glass that is curved at least in one direction. A glass plate (11) heated to near its 
softening temperature by a heating furnace (21) is curved and formed in a predetermined shape. After that a curved glass plate (12) 
^ is forcibly cooled by a cooling/forming mechanism (40) that cools the upper and lower faces of the glass plate (12) with different 
^ cooling capacities. This provides the glass plate (12) a further curve to produce a reinforced glass plate (10) with a desired curved 
shape. 
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m 1 HJIg^ilFIi. ifiijajXTliP 1 > T^IJCOXTEP 2(3D§|^^P 1 <P 2 



wo 2004/035492 



PCT/JP2003/012714 



- 16 - 

**5X*JR1 0^::^#/c»:aif#S (i. 6 0 0mm) lzii^:itii^Xt. fflif#S 
$#i^gR2 (1. 300mm) J: y < ^ C i: A^-^^ -So 

ftlf**^X|il 2a>±T®<D;^aitl*$m'5:?>1i-'5;ii:-l?sftlf**^X|Rl 2 (IR 
Jit *<3mm5|c^-^, ^^%R2t<^, 3 O Omm<D%(D) flCf#S$ 1 . 

1 O 0~ 1 . 6 O OmmfC^jtf-ftlf^-|b**^X«1 0 $#-5 d t A^-e^-So 

millJfei5>ll3j:*t«. *r^x:tei ^ ^m^Mmzm^iJ&mLtzm^fii'y7.^ 

.ii^tjimfjttt'&m^^ztizu^o 

M^m^irh:itx. i3'7y<.m±mzWXtzm^mtlxm^■fi3'p7.m.^ 2^$t, 

^(c. t^2'-m5mmmizm^mj^mm:Rxsmj^:^miz'oi^x. ms-mi 
Wz-oi^xi^m-n^^it LX'tcom^^^mvuB'T^o 
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-So 

m 8 (c^ Lfcig 2 mmm<omi-f^itii'y7.momj&mm: 2 0 1*. j^sp • mi^ 
itr#sii4o a(cii^y=±T(7)ffl®3£itp— ^4 1. Azmommr i j:y::^ 

JsiT, 0 9 A&t;Ei9B$#RgLr, ^lllJii^5iJi:B2||Sfe^i:(DfflJtlzo 
l^TSiB^-r-So E19 Attm2||J!ife15y$5^L. lll9BI*mi ll^fe^**LTL^^o 

HIS AlCfclNT. J^SP • fifeJI^^1i4 0(Z)^i^|f|i4 O b[C'li^fc±ffl®^}^P 
— ^4 1 (D[5]$E$lll4 4^. 7n-)\^^Ctj:i:0M-^Wim (EI^L^CLN) -^±#^1* 
•C:g?L6 4 0[)±SPIZiBM-r'&o d:or. ^#SB 4 O b 0!)±ft®3t}#P— ^ 4 1 i& 

jii^iciBs-r-scirA^T?^. ^#iaJ4 o b(Dffl®3ti^p~^4 1 . 4 2ra<Draiiis 

T2^^$<fit«-ri)Ct*<-e#^o C*LfC^y. ^#gP4 O b<Dft®3^1tP — 
^41. 4 2FBl(DrBlPiiT 2 Hll^S|i4 O a<Dft®S:J#P — -54 1 . 4 2^la)FBl 
PIT 1 (g|8#fiS) irOM^^T 1 <T 2 i:-r'i)C:t7!)«-e§--Sa 

EI9 Blcfcl^r, )^SP ■ J3fejl^^#4 0(D^#SB4 o b Izsgft e>ttf=JiffiSa3^ 
1#P— 7 4 1 fl)Ia]telll|4 4$:S?L6 4a)TSPfCiBS-r^p ^¥$|S4 0 b0ffl®3£ 

itp— ^4 1. A- zmommT zit. mQAiz^Ltz^zmmmommTz^^) 
t,/jN$<5£»:^o c+ticcfcy. itr^«B4 o a<offi®3£}#p— ^4 1 , 42ra<DraPH 

T 1 <i:. ^#SP4 O b(Dtt®3t}#P-^4 1 . 4 2FB^<»F^i5BT2 (El8#Ml:i* 

m^ oAjsLism-i OBI*. 0 8iz^Lfcm2iim^ji=^'5)t3!P • mj^^4i4 

O0ttr#§P4 O a i:^#aJ4 O b ^5^LTl^'So 

—^4 1. 4 2ra^^R|T 1 i:Lt=JK^^^LTL^^„ ^RlT 1 tt, H 1 Hm^J 
irP^f::. ffiff 1 2(7)J¥$ t izH 1 ^ iJT^^Xor 1 tilmXf- ( t + ar 

1) irL, |g 1 ^ 1 ttOmm^Qf 1 ^3mmf::ig^^;K'5o 
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2(011$ t Icm2^ 'JT^>Xaf 2^Jin^yi (t+a2) irf-So H 1 <7 
'JT^^Xdf 1 i:ll2>; UT^^^Of 2 tO^^gl*. a 1 <a 2^:1" -So 
a'i<a2 (T1<T2) tLtzM^z-ol^Xs KlTlciftl^-r So 
±T(Dmni:S)^f*P*f3j:y. ±Ta)tfb®3£i#P— ^ 4 1 . 4 2(OJI0tfe^m^ 

«k5«!:-r-i)o L7!)^L^f7b<t>> J:T<7)ft®3t1#n— ^4 1 . 4 2 *<ffl(f ^f^X^R 1 

2$^<o:^-r'5a)-^, ttif^^x^fii 2iifflA<-5zi:*<-e$-r. m•fi3^^m^ 2 

ftlf*r^^|Rl 2lzf§±-r'5ttlfJ«:*7!)<:tf5X(3!)5SJg*S^Stftlf*5X 
ifil 2I*«6ti-ri>o CKDiaiplli. fflIf**5X*g1 2fl)iKJ5*«JlL^fI. Xttfilf^ 

3t}#n— ^4 1. 4 2$^}|^$i±'5c:tfz35:y, ±T<Dft®^i#p— ^4 1 , 4 

T 2 ^mmr^m 2 ^ U >X or 2 H^#SB4 0 a Mm T 1 ^^gm-T-S^ 

::*Lfcj:y, fflif^r^x^i 2<o5U!^-\?>. aif:tf^x3iEi zommiz^mti^^c 

Z(D^5lZ±T(D&am^^n — 'p 4 1.4 2Fb1<DI^Pb1T 2$^#SB4 0 b-t? 

m%iLtcmm<Dmmz'^t>-^^;ztti^x'^^o 
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*y T 1 <T zcommtta^^omm-r^. 

ZO^mx^m^Z 1 P»i<D**^X|Kl t^flg^P-^2 2-ej®2IL3&:A^t». 

(Dmiio—^ z 5 ^ z 9 tmm^^ji^ I- 3 zx^n^^m^h>Tmz^iirxmm. 

iHifia$;h,f=*f^x|5i Hi, |gi~|g5(DftifP-^2 5~2 9i:ifitflfttt^ 
;uh3 2-e*fe*#$*i3fe*<C)SiSM$*t-Sc:i:-e. Els Bi:i^-rJ:afc*'^;^^Ri i 

^#SR2 (1. 3 O 0mm) 0R)T^J^tfeIw^ffiLfcffllf:^*^X*S1 2 fdr-So 

mi 1 AizfcLNT, m^mmzmi-ff^MLfzmfii^y^m-\ zit^ mumm 

2 4AxP,^ttiLX. J^iP • J?£J^^^4 0a)±T(©ffiffl3£1#P-74 1 . 4ZmiZ 
ZZt?. ±;^a]7t€':;>7X4 8 (EI8#M) (0^m<D3LT ^ X)b5 Zt^i^mm 

PI. P2<t(7)M^(*. pi<P2T?&^o ^tt(cj:y. m^mmzm-ftzmn 

^;^*Ki 2(0±T®(D)^SP^*(cll^ortT^*iJj^ip-r'SciA<T?^-S„ 

01 1 BI::*^l^T. ffilf^^XiSl 2(©±T®©)^ait6*lcll*OftT^$iJ 
.i^=6p-r-Sl^lc, fttf:»^^X*S1 2$±T(0ffl®3tl#P~^4 1 . 421?^6l^Lr 
t>'§)o J: or. ft(f ^7:^151 2(0;-^ai4'f::tfbtf :tf^X*Sl 2 (D/^JP LfcSP^H 

iz^m-t^zt^mi^x. mf^'y7.m^ 2a)**7X®^i^icMot:ffiifJS*^ 
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Xttil zornt t^zf^^<7 UT^^Xor 1 ^tDXfz ( t + af 1 ) \zWi^tH> a 
1 fiOmm^or 1 ^3mm|Cift3t$;|xri^'So Hi <7 ^jT'y'UT.a 1 ^Omm^ 

S o 

01 2 AIZ^-r<feaf=. ffiIf*r^X^Sl 2$ttrittS|J4 0 aANt>^^SR4 0 b 

a)ft®3t}#P — ^4 1 . 4 2rBl<DFBlRiT 2f*ffllf**^Xifi1 2 0)15$ t 1=112^ 
UT7>Xa 2 ^JllP^fc (t + a2) -^fe-So |g 1 -J^UT^^Xorl t|g2'i7'j 
T^>Xaf2[*. orl <a 2(7)M^^^-f 

0 1 2 BlZfctAT> Of 1 <af 2, -ttS-ty-^T 1 <T 2 t-^^Z.t'Qs ±T<0 
ft®3tl^P— ^4 1. 4 2FBl<DFBlPiiT 2$:^#<"r'5o cHlCcfey, fttf**^x 
IRI 2©&'S@JS<0^J^$I^^LTs mfii'77.m.^ 2P«3fC^®-r^ftrf*^fe 
*SJtfgSlt;$1±r^Ci:T?. ftIf**^X*Rl 2(DJ«?MAi>. ffl(f**^X|Rl 20fiig 
i: -g) C t Co 

*jcy:^#< LfcOJT?. ftif^^xiRi 2a)ffliif#^R4AM^$<j5:y, aA<y 

m^ 2 AfC^-rjcaiZ, fflff*r^X:fiRl 2^^#gP4 0 b05±T(Ott®^4# 
P — ^4 1. 4 2*^e,T3SlZiEM$*Lfr^ti^[a)#J||P — ^6 7 (0 7A#Hi) IC 

ffi3t}#P-^4l. 4 2(cj:^ftff^^x:tel 2a)*^m$^ikt=PE^-r^o «k.-3 
-c. ftif:tf^xtRi 2a)^^x®^J^iz^^/=fflfftS:*i?*oTftif**^:;^Si 
2l*tt*<-5„ ci4il=J:y, ^-fb^r^xi 2tt. 0 7 Blz5t-r«J:3lc:tf7A®^it 

|cMoTig|tLfcRfrMcOJ1^5Kfc-a-dffilf3i'(b*'^x*S[i O t>E»:^o 

*J:y:^#< LfeO)!?, ffiif^1b*r^x;tei o^/jv^^Cfflif^SRS (i. io 
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0mm) iC-r^CltA^-e^. ffi(f#@R3^4igR2 (1. 3 0 0mm) J; y /Jx 

^<ir^zLtti^x*^^o -rtj:t>-t=>. y%m • mmmm^ oiz^^x. ftif:^^:^^ 

m2mmmizisi^x=b. m^i^iti3^7.m■^ o$. :tf^x®±igrcMoTsS 

m2|iaS<5lJlCj:*lIi, t5#SB4 0 aa)±TG)ffi®3t}^P — ^4 1 . 4 
2fe1<Z)rBlP^T 1 ^i|iSB4 O b(D±T(Dfflffi3£itP — ^4 1 . 4 2Pb1<Z)Fp1PT 
2i:(DMM$. T1<T2i:Lfco C;h.fCcfcy. ftIf**^X|51 2 (Dl5JlA<j5L^ 
ffl(f:«r^x*si 2(Z)iiJinfflA<yA<:*:#LMi^. *fci*ffl«f i 2<D 

:^$<;5:y, ±TCDft®3tl#P— 7 4 i . 4 2(7)lHie3&:ifl=^l^^#fc-r 

'^iz. m 3 mmmizm^m-f^itii =7 7.^(0^7^13 ^iz-Di^x. msRxsm 

1 3-01 SBfC^^lxTmiS-T'So m3|§Sfe^lCfcLNTf±. Si 31=*-^*^ 
IC, ±ffi!l<7)XTlSltEP 1 TffiiJtDXTiei^lEP ZtOM^^P 1 >P 2 «!: L 
fc^-em2llJfE«0i:m3&:Sf£ftt?. ^fl)flbfl)1ifife(*|g2||j!itefl^i:P-T?aE»-5o ^ 
3||^^5^J(C^5l^TI*. *Sj?t*Mmmm±a)^^X*g1 1 ^fflL^-So 

$fe-r. mzmmmtmmiz^ msizTjk^'i^^^u^ o b(o±T<Dmm^i^o- 

^41. 4 2Fpla)^IST 2A<. t5#SU<©±T(0tt®^l#O — ^4 1 . 42^(DFb1 
i5ST 1 Jcy^^OJir^cta. o*y T1 <T2i:36:-5J:aiS^-ri>o 

zo^mx. mmm2 irt<o*-^:^4fii i $^i»a)Mi^p-^2 2T-i»siL 

^^\mm24om^ -^sc^ftif p-^2 5-2 gicrsiitr^^-r-So 
iJf^bjajtiS^^ST'iniftLfc^r^xiKi 11*. mi sic^-Tctaic. fflitwi 

2 4(0111 -Usajffltf P — ^2 5 ^ 2 9 tmm^^Jl^ h 3 2X^1^Ltj:i!}<ib^ 
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m 1 --H 5 (Dfflrf □— ^ 2 5 ~ 2 9 i: WI&tt'<;H- 3 2 t LJB:*<P»«a 
m-r^^t-Q. 0 5 Bl::^LfcJ:5f3, JlP||feLtc**^:^lR 1 1$¥^R2 (1. 
3 0 0mm) (^>RlT^ff0t^lCffilf fifeff^ L. ffllf itf^X^R 1 2 ^#-So 

^EPG<DJP<l»A-r*o 

ilKDxTy X;U5 4ANC,Ptl^-ri)XTOi!ftltlE (XTJE) ^ P 2 ^-T-So CI Zt?. 
P 1 >P2(DlB^<h-r^o Z;KfzJ:y. RlTSfl^^l:ift(ffcttlf*'^X|g1 2<DT 

/i^£p-r§|i^l:i> ft(f**7X4JSl 2^±T<Dft®3^1f P — ^4 1 . 42r*lt]mLT 
L^'5« <k^X. ftlf**^x|Ri 2(Z)}^Sn*l::fitf**^:^lSi 2 ©J^iP LtcSB^^ 

fzie 1 ^ Ur^^Xof 1 ^AOTlfc (t+Qf1) IcSi^^jK, OflliOmm^al 
^ 3 mmfCig^$;h.TO^-So Hi ^ UT^^:^*!? 1 ^Omm^a 1 ^Smmi:"^ 

j^ip • fia}^^#i4o<o^#gpfciii^fc±T<©tt®3ti#n-74 1 . 42 

^lG)PBlPiT 2f*ftff*r^Xifi1 za)mtS t (C||2^ UT^l/Xar 2$J!ll^fc ( t 
+ a2) -efey. or 1 <a? 2-:?fei)o 

@ 1 5 BfcfcUNr> or 1 <a 2 i-r^Cir-e. ffilf 1 2(Dfc'5liJ£ 

(D^J^^^^LT, ffi(f*r^X|R1 2F*3lca®-r'&*«f*lS&'5aJt5lSJt^F-t±T 
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f#P— ^4 1. 4 2fC<fc'5ffltf^^Xtel 2a)*^m*^^l=®^-r-5o .fcoT. 

tfa(f**^x:^Si 2(D**^x®^i|6ir^^fcffi(f)S:tiT'ftif**^x*gi 2^flif>S) 
Ci:*^Tf^^„ zmz^ij^ 3t1b**^Xi 2^. BI7 B(c^L:tci:3lc*r^:;^® 

Omm) #SR2 (1. 300mm) «fc y < f C jJl^-e^-S „ 

P — 7 4 1 . 4 2FBla)Fp1fiiT 1 ^¥SP4 O bfl>±Ta>ft®3ti#P— 7 4 1 . 
fflCf^r^XlEl 2<0*RJ^t A«J¥l^ii^lC^*. ^(f^r^XlKl 2$gg<fe-g,l^ 
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5:^tRl 2 (*5J1 t AMmmfel±, #gR2A<1. 300mm) *^^>. ffirf#^ 

$1. lOO-'l. 6 o Ommic^^fcffl(f3i^b*r^;^ttii o^»§c:t*<T?^ 

^xiR<DisiaiE^S2 oizj^ip • mii^mm^- ocomm^^ (0*L>^i:L^) ^*i^T 
mn^'bt{.x)%& • Mfl^m^i4o^^Epx:^iai (±^) ^EPY^i^ (T^) 

01 7ai;0i 8 $#{1L m4||J!fe^lzM-5ttCf ^1b**^X 
$fe-r. 0 1 7fz^-rj:3fc. ;i?ip ■ fijtj^^m4 oa>^#g|J4 o bciigrtb^h. 

f=JzT(0tti5^1^P-^4 1 . 4 2ft^^Pp1PiT 2^. tir¥SP4 0 a(C^It^>;*xfc 

±T<Dffi®3£ito— ^4 1 . 4 2^a)^piT 1 cfcy t.^^<-r-5)o 
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;lrin • f&i^^momm^^X'. }%m • ^}^^#4 o<OAP 7 2 flails 

^1i2 4(7)ttlf P— ^ 2 5~2 9 h 3 2 rj^^ LstP^^b^jilf C 

c:a>Rif^pjKicftiffcftif*r^:^tei 2$> ffl(fm^i2 4*^t>asl±lL•r. 
■ nKJ^^^4o<t)±T(Dffi®3tl*p-^4 1. 4 2raic5tEnKfl>sn<n&A-r«)o 
j^^ai • filc}^ffii^t4 oi*AP7 2^iHi^*'0tLT^Enxa>jp<±:^(c@i!i* 
ttrl^'5f=i^). fflif**^x45i 2*<±Ta)ffl®5:i#p— ^4 1 . 42rBi(ciiA-r 

XJU52. 5 4;5)NP,XT$I!fe^OltTffiff*r^X«Kl 2^g*flJ)ffa]LT. fflCf^T 
^XIRI 2$flfei@l:^riSQfcMLTgil<ffilf^c:i:A<l?#§o 

C(Offl(f:>f^XtJRl 2A<. J^^SP- J^J^^«4 0a)ttr#SP4 0aANP,^^gP4 

@-(b$tt■Cl^-So Z.<OtcSb^ ^#§154 0 b(CfctNr±T(7>a®3^}#P— ^4 1 . 

42Ka)raRlT2^. tfr^SPtDMPHT 1 j:y^#<-r'5^^-e. j»jil^iRiic^< 

^4 1. 4 2H^Fb1R|T 2^. l5#g|J4 O alCi9:lt^>;|xfc±T0tt®5:l#P — ^ 

4 1. 4 2iS(DFBiiiiiT 1 «fey:^#<-r§o 

^>^>t [^xy%& • j?ej^:^^4 o$^EPY(DSn<T^rciRiffc^iii-r'5o 

j)Pi^:^2 1 *NC,fflrf^^i2 4(c^EnL(7)Sn<^j||-r-&o zco^^xisi i ^ffl(f 
ti1i2 4(0ttcf p-5 2 5-2 9i:iili*lft14^;i>h3 2-e^}#LJ5:*«t)jffi^H|-r'5:: 
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yX;U52. 5 4ANe>XT^I!3^#OltTttlf:tf^Xtel 2$5i*'J>^iPLT. fflif 
^^XIRI 2<Z>fiieM:^lRl<DfflIf^^<-r§Ci:*<l?#^„ 

C(35ffl(f**^X*J5l 2*^ )%*|] - fifej^mii4 0(©ttl#Si54 0 a*Nt)^#SR4 
O blCilJ^^-r-SC^fCt*. ffl(f**^XlSl 2<D^ii:^|p]^CDffllf ^)^< LfcJl^S 
■e@1k$^XL^€)o C(Dfc«).^#g»4 O b|CfcU>-C±Ta)tt®3^^P— ^4 1 , 
4 2Fpia)Fp^PST 2^. «&¥SR4 O aOHUT 1 J: y < "T ^ C "e. M^^pSl 

a)ffirf^^< LtzmifiS'pT.mi z^mitLtz^mx-mmzmm-r^ztti^x^ 

^ o 

mmm&^comii^. ^^mRzoHmtLfcmlz^l^xmB^{^tct)K ^m:^\^iz 

mM^mzmff&mLtzmfii37.mo±Tm^7%i!;iir^ms )%&mtnz^ 
i&ni-fx^m)%mr^tmz^ a^T^i^tz^^i^xmrnrnz^^Lxmrnmrnz 

i^^^ :^ \^iS'7^izmm-r^(oizmmx'^^. 
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§ff ^ (D $B @ 

5. miB±Ta>«ia(Dtt®3Sif P— ^F4l<DlfF4igpa)FBllSlT 1 ^^X^KIS^ t 
fcB 1 -J? 'JT^>Xaf 1 i&An:^fc (t+a1) fT^t t ^¥SP<OFBlRiT 
2^. t IC||2-5^ 'JT5>Xa 2 $*n^fc ( t + a 2) i: Lfet 

mo 
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6. t&IBH 1 ^ 'JT^>Xa 1 I*. Omm^a 1 ^SmmtJ&^Ct^l^^^-r 
t : 

*r^X|RJl* t (C||2<; 'JT^>:^cif 2^*n^y= (t+af2) tLfct^, a1 
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